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<210> 1' 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 1 . 

ttaattcttt gtggtcatat ctgcgacact gccataattt gaacgt 46 



<210> 2 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> /Synthetic DNA 



<400> 2 

ttaattcttt gcggtcatat ctgcgacact gccataattt gaacgt 



<210> 3 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 3 

ttaattcttt gtggtcatat ctgcgacact gctataattt gaacgt 



<210> 4 • 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 4 

ttaattcttt gttgacatat ctgcgacact gctataattt gaacgt 



<210> 5 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 5 

ttaattcttt gttgccatat ctgcgacact gctataattt gaacgt 



<210> 6 

<211> 46 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 



<400> 6 ■ 

ttaattcttt gttgtcatat ctgcgacact gctataattt gaacgt 



<210> 7 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 7 

gtcgacaata gcctgaatct gttctggtcg 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 8 

aagcttatcg acgctcccct ccccaccgtt 



<210> 9 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 9 

atcggtataa cgtgttaacc 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 10 

atcggtataa tgtgttaacc 



<210> 11 

<211> 40 

<212> DNA 

<213> Artificial sequence 



30 



30 



20 



20 
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<220> 

<223> Synthetic DNA 
<400> 11 

gatttgacaa aaccgcattt atcggtataa tgtgttaacc 

<210> 12- 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 12 

agggatccgt ccagtctcag acagcatc ' 

<210> 13 

<211> 17 

<212> DNA ' ' 

<213> Artificial sequence 

<220> 

<223> Synthetic DNA 
<400> 13 

caggaaacag ctatgac 

<210> 14 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 14 

gaattcgctc ccggtgcagc 

15 
20 
DNA 

Artificial sequence 

Synthetic DNA 
<400> 15 " 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



gatgcagaat tccttgtcgg 



<210> 16 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 16 

tggattgctg gctataatgg tgtcgtga 

<210> 17 

<211> 53 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 17 ■ ■ 

caacccacgt tcagttgaca actactggat tgctggctat aatggtgtcg tga 

<210> 18- 

<211> 53 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 18 

caacccacgt tcagttgact actactggat tgctggctaa agtggtgtcg tga 

<210> 19 

<211> 28 

<212> DNA 

<213> Artificial sequence 

<220> ' 
<223> Synthetic DNA 

<400> 19 
, ggctgaaact gctataatag gcgccagc 



<210> 20 



<211> 51 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 20 

ggaaacacgg cgttgccatg cggggctgaa actgctataa taggcgccag c 51 



<210> 


21 


<211>. 


51 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


21 



ggaaacacgg cgttgacatg cggggctgaa actgctataa taggcgccag c 51 



<210> 22 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 22 . ■ 

gtgcgggtcc agatgatctt ag 22 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 23 

gggatcccgg atgaatgtca 20 



<210> 24 

<211> 23 

<212> DNA 

<213> Artificial sequence 
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<220> 

<223> Synthetic DNA 

<400> 24 

gcccggggtg ggcgaagaac tec 

<210> 25 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc_f eature 

<222> (3).. (3) 

<223> n = inosine 



<220> 

<221> mi sc_f eature 

<222> (6) . . (6) 

<223> n = inosine 



<220> 

<221> mi sc_f eature 

<222> (9) . . (9) 

<223> n = inosine 



<220> 

<221> mi sc_f eature 

<222> (15) . . (15) 

<223> n = inosine 



<220> 

<221> mi sc_f eature 

<222> (18) . . (18) 

<223> n = inosine 



<220> 

<221> misc_feature 

<222> (21) . . (21) 

<223> n = inosine 



<400> 



25 



acngtntcna tgggnctngg ncc 



<210> 26 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 
<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n = inosine 



<220> 

<221> misc_f e'ature 

<222> (12) . . (12) 

<223> n = inosine 



<220> 

<221> misc_f eature 

<222> (15) . . (15) 

<223> n.= inosine 



<220> 

<221> mi sc_f eature 

<222> (18) . . (18) 

<223> n = inosine 



<220> 

<221> misc_f eature 

<222> (21) . . (21) 

<223> n = inosine 



<400> 26 

ccttcnccgt tnagngtngt ncg 

<210> 27 

<211> 30 

<212> DNA- 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 




<400> 27 

ttgcagttaa ccacgaaggt caggttgtcc ' 

<210> 28 ' . 

<211> 3Q 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 
<400>. 28 

tggatgagac cacgtgattc tggctcgtcc 

<210> 29 ; 
<211> 30 . ■ ^ 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA' 
<400> 29 

acagatcctg cacgaaggca tcaacgaggc 

<210> 30 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 30 . 
tcatcgctgc gggtacctcc tacgccaccc 

<210> 31 

<211> 2766 

<212> DNA . 

<213> Brevibacterium lactofermentum ATCG13869 
<220> 

<221> CDS 

<222> (■1)..(2766) 
<223> 

<400> 31 
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30 



30 



30 



30 



Met Ala Asp Gin Ala Lys Leu Gly Gly Lvs Pro . 
1 5 ^ ^ Ser Asp Asp Ser Asn 



10 15 



M^? i:^ IS ?i? m ^f 

20 ^ ^ JJ^ Leu Asn Asp Ser Asp 

30 

ccg gag gag acc aac gag taa atn 

Pro Glu .lu Thr As„ lli ?4 ^J? ^ = J |ac tta etc cag 

35 ^ ^-^ ^sp Gly Leu Leu Gin 

i' - - - ^i? Si .^5 

5 - - J I- ^ s S ?g - 



tac gtc aac acc att cca P^r-n i-r^-h^^ 
Tyr val .3„ T.. z.e P.o T.. t^lt IK 



90 „ 



S - - - - i S - - 

«e1 g 2= - g S 1?.^ IS - - Sae 

- i ?s J- IS m |a s ^ ?a\' 

i - srsj g - ^ 

155 

ci„^ i?j SI til Tri tfy '.It ^ 

165 ^1^. Ala Phe Met Glu 



175 



^1.' i IS I- s ^ - - 2j SI ii: - - 



185 



- i - - - - S ^v.^ S IS - 

zuu 205 



gac ttc tgg gag ttc cca act gtg tec atg ggt ctt 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



ggc cca atg gat 672 
-10- 



Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly Leu Gly Pro Met Asp 
210 ' 215 220 

gee att tac cag gca cgt ttc aac cgc tac etc gaa aac cgt ggc ate 720 
Ala lie Tyr Gin Ala Arg Phe Asn Arg Tyr Leu Glu Asn Arg Gly lie 
225 230 235 240 

aag gac acc tct gac cag cac gtc tgg gcc ttc ctt ggc gac ggc gaa 768 
Lys Asp Thr Ser Asp Gin His Val Trp Ala Phe Leu Gly Asp Gly Glu 

245 250 255 

atg gac gag cca gaa tea cgt ggt etc ate cag cag get gca etg aac 816 
Met Asp Glu Pro Glu Ser Arg Gly Leu lie Gin Gin Ala Ala Leu Asn 

260. 265 ' 270 

aac etg gac aac etg ace ttc gtg gtt aac tgc aac etg cag cgt etc 864 
Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys Asn Leu Gin Arg Leu 
275 280 285 

gac gga cet gtc cgc ggt aac ace aag ate ate cag gaa etc gag tec 912 
Asp Gly Pro Val Arg Gly Asn Thr Lys lie lie Gin Glu Leu Glu Ser 
290 295^ 300. 

ttc ttc cgt ggc gca ggc tgg tct gtg ate aag gtt gtt tgg ggt cgc 960 
Phe Phe Arg Gly Ala Gly Trp Ser Val He Lys Val Val Trp Gly Arg 
305 310 315 320 

gag tgg gat gaa ctt etg gag aag gac cag gat ggt gca ctt gtt gag 1008 
Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp Gly Ala Leu Val Glu 

325 330 335 

ate atg aac aac ace tec gat ggt gac tac cag ace ttc aag get aac 1056 
He Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn ' 

340 345 350 

gac ggc gca tat gtt cgt gag cac ttc ttc gga cgt gac cca cgc acc 1104 
Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr 
355 360 365 

gca aag etc gtt gag aac atg acc gac gaa gaa ate tgg aag etg cca 1152 
Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu He Trp Lys Leu Pro 
370 375 380 

cgt ggc ggc cac gat tac cgc aag gtt tac gca gcc tac aag ega get 1200 
Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala 
385 390 395 400 

ctt gag ace aag gat cgc cca ace gtc ate ctt get cac ace att aag 1248 
Leu Glu Thr Lys Asp Arg Pro Thr Val He Leu Ala His Thr He Lys 

405 410 415 

ggc tac gga etc ggc cac aac ttc gaa ggc cgt aac gca ace cac cag 1296 
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Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg Asn Ala Thr His Gin 

420 425 430 

atg aag aag ctg acg ctt gat gat ctg aag ttg ttc cgc gac aag cag 
Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin 
435 440 445 

ggc ate cca ate acc gat gag cag ctg gag aag gat cct tac ctt cct 
Gly lie Pro lie Thr Asp Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro 
450 455 460 

cct tac tac cac cca ggt gaa gac get cct gaa ate aag tac atg aag 
Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu lie Lys Tyr Met Lys 
465 470 475 480 

gaa cgt cgc gca gcg etc ggt ggc tac ctg cca gag egt egt gag aac 
Glu Arg Arg Ala Ala Leu Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn 

485 490 495 

tac gat cca att cag gtt cca cca ctg gat aag ctt cgc tet gtc cgt 
Tyr Asp Pro lie Gin Val Pro Pro Leu Asp Lys Leu Arg Ser Val Arg 

500 505 510 

aag ggc tec ggc aag cag cag ate get acc act atg gcg act gtt cgt 
Lys Gly Ser Gly Lys Gin Gin He Ala Thr Thr Met Ala Thr Val Arg 
515 520 525 

acc ttc aag gaa ctg atg cgc gat aag ggc ttg get gat cgc ctt gtc 
Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu Ala Asp Arg Leu Val 
530 535 540 

cca ate att cct gat gag gca cgt acc ttc ggt ctt gac tet tgg ttc 
Pro He He Pro Asp Glu Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe 
545 550 555 560 

cca acc ttg aag ate tac aac ccg cac ggt cag aac tac gtg cct gtt 
Pro Thr Leu Lys He Tyr Asn Pro His Gly Gin Asn Tyr Val Pro Val 

565 570 575 

gac cac gac ctg atg etc tec tac cgt gag gca cct gaa gga cag ate 
Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala Pro Glu Gly Gin He 

580 585 590 

ctg cac gaa ggc ate aac gag get ggt tec gtg gca teg ttc ate get 
Leu His Glu Gly' He Asn Glu Ala Gly Ser Val Ala Ser Phe He Ala 
595 600 605 

gcg ggt acc tec tac gee acc cac ggc aag gee atg att ccg ctg tac 
Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala Met He Pro Leu Tyr 
610 615 620 

ate ttc tac teg atg ttc gga ttc cag cgc ace ggt gac tec ate tgg 
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lie Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr Gly Asp Ser lie Trp 
625 630 635 ■ 640 



gca gca gcc gat cag atg gca cgt ggc ttc etc ttg ggc get acc gca 
Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Leu Leu Gly Ala Thr Ala 

645 650 655 

ggt cgc acc acc ctg acc ggt gaa ggc etc cag cac atg gat gga cac 
Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin His Met Asp Gly His 

'660 665 670 

tec cet gte ttg get tec acc aac gag ggt gte gag acc tac gac cea 
Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro 
675 680 685 

tee ttt gcg tac gag ate gca cac ctg gtt cac cgt ggc ate gac cgc 
Ser Phe Ala Tyr Glu He Ala His Leu Val His Arg Gly He Asp Arg 
690 695 700 

atg tac ggc cea ggc aag ggt gaa gat gtt ate tac tac ate acc ate 
Met Tyr Gly Pro Gly Lys Gly Glu Asp Val He Tyr Tyr He Thr He 
705 710 715 720 

tac aac gag cea acc cea cag cea get gag cea gaa gga ctg gac gta 
Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro Glu Gly Leu Asp Val 

725 730 735 

gaa ggc ctg cac aag ggc ate tac etc tac tee cgc ggt gaa ggc ace 
Glu Gly Leu His Lys Gly He Tyr Leu Tyr Ser Arg Gly Glu Gly Thr 

740 745 750 

ggc eat gag gca aac ate ttg get tec ggt gtt ggt atg cag tgg get 
Gly His Glu Ala Asn He Leu Ala Ser Gly Val Gly Met Gin Trp Ala 
755 760 765 

etc .aag get gca tec ate ett gag get gac tac gga gtt cgt gee aac 
Leu Lys Ala Ala Ser He Leu Glu Ala Asp Tyr Gly Val Arg Ala Asn 
770 775 ■ 780 

att tac tec get act tet tgg gtt aac ttg get cgc gat ggc get get 
He Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala Arg Asp Gly Ala Ala 
785 ■ 790 795 800 

cgt aac aag gca cag ctg cgc aac cea ggt gca gat get ggc gag gca 
Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly Ala Asp Ala Gly Glu Ala 

805 810 815 

ttc gta acc acc cag ctg aag cag ace tec ggc cea tac gtt gca gtg 
Phe Val Thr Thr Gin Leu Lys Gin Thr Ser Gly Pro Tyr Val Ala Val 

820 825 830 



tet gac ttc tec act gat ctg cea aac cag ate cgt gaa tgg gte cea 
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Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu Trp Val Pro 
835 840 845 

ggc gac tac acc gtt etc ggt gca gat ggc ttc ggt ttc tct gat acc 2592 
Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr 
850 855 860 

cgc cca get get egt egc ttc ttc aac ate gac get gag tec att gtt 2640 
Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp Ala Glu Ser lie Val 
865 870 875 880 

gtt gca gtg etg aac tec ctg gca cgc gaa ggc aag ate gac gtc tee 2688 
Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie Asp Val Ser 

885 890 895 

gtt get get cag get get gag aag ttc aag ttg gat gat cet aeg agt 2736 
Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp Pro Thr Ser 

900 905 • 910 

gtt tec gta gat cca aac get cet gag gaa 2766 
Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
915 920 



<210> 32 

<211> 922 

<212> PRT 

<213> Brevibaeterium lactof ermentum ATCC13869 

<400> 32 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn 
1 5 10 15 



Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 

20 25 30 



Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 
35 40 45 



Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 • 60 



Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 



Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp 
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85 



90 



95 



Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala 

100 105 110 



He Met Val His Arg Ala Gin Arg Pro Gly He Gly Val Gly Gly His 
115 120 125 



He Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr Glu Val Gly Phe Asn 
130 135 140 



His Phe Phe Arg Gly Lys Asp His Pro Gly Gly Gly Asp Gin He Phe 
145 150. 155. 160 



Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala Arg Ala Phe Met Glu 

165 170 175 



Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe Arg Gin Glu Val Ser 

180 185 190 



Arg Glu Gin Gly Gly He Pro Ser Tyr Pro His Pro His Gly Met Lys 
195 200 205 



Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly Leu Gly Pro Met Asp 
210 215 220 



Ala He Tyr Gla Ala Arg Phe Asn Arg Tyr Leu Glu Asn Arg Gly He 
225 230 235 240 



Lys Asp Thr Ser Asp Gin His Val Trp Ala Phe Leu Gly Asp Gly Glu 

245 250 255 



Met Asp Glu Pro Glu Ser Arg Gly Leu He Gin Gin Ala Ala Leu Asn 

260 265 270 



Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys Asn Leu Gin Arg Leu 
275 280 285 



Asp Gly Pro Val Arg Gly Asn Thr Lys He He Gin Glu Leu Glu Ser 
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« * 



290 



295 



300 



Phe Phe Arg Gly Ala Gly Trp Ser Val lie Lys Val Val Trp Gly Arg 
305 310 315 320 



Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp Gly Ala Leu Val Glu 

325 330 335 



He Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn 

340 345 350 



Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr 
355 360 ' 365 



Ala Lys Leu Val- Glu Asn Met Thr Asp^ Glu Glu He Trp Lys Leu Pro 
370 375 380 



Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala 
385 390 395 400 



Leu Glu Thr Lys Asp Arg Pro Thr Val He Leu Ala His Thr He Lys 

405 410 415 



Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg Asn Ala Thr His Gin 

420 425 430 



Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin 
435 440 445 



Gly He Pro He Thr Asp Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro 
450 455 460 



Pro Tyr Tyr His Pro Gly Glu Asp Ala Pro Glu He Lys Tyr Met Lys 
465 470 475 480 



Glu Arg Arg Ala Ala Leu Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn 

485 490 ' 495 



Tyr Asp Pro He Gin Val Pro Pro Leu Asp Lys Leu. Arg Ser Val Arg 
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500 



505 



510 



Lys Gly Ser Gly Lys Gin Gin lie Ala Thr Thr Met Ala Thr Val Arg 
515 520 525 



Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu Ala Asp Arg Leu Val 
530 535 540 



Pro lie lie Pro Asp Glu Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe 
545 550 555 560 



Pro Thr Leu Lys lie Tyr Asn Pro His Gly Gin Asn Tyr Val Pro Val 

565 ' 570 575 



Asp His Asp Leu Met Leu Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie 

580 585 590 



Leu His Glu Gly He Asn Glu Ala Gly Ser Val Ala Ser Phe He Ala 
595 600 605 



Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala Met He Pro Leu Tyr 
610 615 620 



He Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr Gly Asp Ser He Trp 

625 . ' 630 • 635 640 



Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Leu Leu Gly Ala Thr Ala 

■ 645 650 655 



Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin His Met Asp Gly His 

660 665 670 



Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro 
675 680 685 



Ser Phe Ala Tyr Glu He Ala His Leu Val His Arg Gly He Asp Arg 
690 695 700 



Met Tyr Gly Pro Gly Lys Gly Glu Asp Val He Tyr Tyr He Thr He 
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* * 



705 



710 



715 



720 



Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro Glu Gly Leu Asp Val 

725 



Glu Gly Leu His 

740 



Lys Gly He Tyr Leu Tyr Ser Arg Gly Glu Gly Thr 



745 



Glv His Glu Ala Asn lie Leo Ala Ser Gly Val Gly Met Gin Trp Ala 

755 



Leu Lys Ala Ala Ser 
770 



He ' Leu Glu Ala Asp Tyr Gly Val Arg Ala Asn 



775 



780 



lie Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala Arg Asp Gly Ala Ala 
785 -790 



Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly Ala Asp Ala Gly Glu Ala 

805 



Phe Val Thr Thr Gin Leu 

820 



Lys Gin Thr Ser Gly Pro Tyr Val Ala Val 

830 



825 



Ser Asp Phe Ser Thr Asp 
835 



Leu Pro Asn Gin He Arg Glu Trp Val Pro 



840 



845 



mi. T7 1 T^,i r^^7 Al^^ AsD Glv Phe Gly Phe Ser Asp Thr 
Gly Asp Tyr Thr Val Leu Gly Ala Rsp ^ 

850 ■ 



Arg Pro Ala Ala Arg Arg Phe " Phe 



Asn He Asp Ala Glu Ser He Val 



865 



870 



875 



880 



val Ala val Leu Asn Ser Leu Ala Arg Glu Gly Lys He Asp Val Ser 

• 885 



Val Ala Ala Gin 

900 



Ala Ala Glu Lys Phe . Lys Leu Asp Asp Pro Thr Ser 

905 ^-^U 



Val Ser, Val Asp Pro Asn Ala Pro Glu Glu 
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915 



920 



<210> 33 
<211> 8556 

<213> Brevibacterium lactof ermentum ATCC13869 
<220> 

<221> CDS 

<222> (2360).. (5125) 
<223> 

^cacgttacg gcgatcaaca ccgcaaccac tacgagaaga tctccaaacg agaccaagag 
cgcttctaag cccgfctcat tttgcacctg ccattctgtg aggatatggc aggtgctttt 
tcatgccact atcttggggt tctcggtatt agatcttctg ataaaaaccc gatagttttc 
ttgcgctaga cactaattac ggcaccgctt aagcatggtc gtgacacgta aaacctgact 
taggccattt tgatgtggtg tagatcatat tgaegtcaat gaatgaagtg actaactccg 
ccgaatccac atcgtctaaa aggcctgggc gaccacgtaa agacgggcac gacgagaaga 
tcatcgacgc aactttacgg ctcatcgaca gcaatcgtcc cgtcacggtc aatgcagttg 
tcaaagaaag cggagtggca' cgtgcagcgg tttatcgacg ctggcccagg ctagtggatc 
tagtagcgga agctttagat gccgggcgag ctccagttga aatagatacc ccaggggaca 
tcaaagagac cttgattgat gggctgttta caaatcaggc gaaaaccact ggagtctcct 
atcctcgtca gcgatttcgc aaacggctcg ag-ttggtgat gtcagatcaa gaattacagc 
tcgcctaatg gaattcacat gtgaagagac gtcgagaagc aaatattcgc gcgctgcaag 
tcgcgcaaga aaaaggccaa atccgggcgg atctagacat cgaggcgtgc ctcgatgcaa 
tccttggggt gttttattac caatcggtcg cgcgtggagt aaatttcacc gaccaaggta 
caacgcaacg atgcagagaa gccttggagg tgatctggca tggaatggaa ccttaaattc 
aggttctgac gaggtgcgaa gcaagttgtc gcgcgccgca cctcagtatc cggatcaact 
taatttcgaa gtgctgggtt ttctcgcgca tacccaatgc gtaccgatgt gcccatgagc 
gaaaaacagg ccacgataag tttcttaaaa cttatcgtgg cctgcttcta tatttgtgcg 
ccctgacggg ctcgaaccgc cgacctgctg ggtgtaaacc agctgctctt ccagctgagc 
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60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 



taaaggcgcg cacgtgcttt tctagaacca ccttggtggc ctcgaaagca acgagtgaaa 1200 

tactaacaca caatctccac agacctaaaa tcgctgctca ggccgtggaa attagcgatt 1260 

gttaaggctt cttgtttcca cgctggacga ggcaagaacc ttgccaatta ccgagacgtt 1320 

ccgccttggt ctgcacgaga cctgccagtt gtgctgattc agagataact ccaggagcca 1380 

gggctccttc tttaccaatg ccaggagtca acacccagat acgaccattc tcagcgaggg 1440 

agcggatgga atccacaagt ccgtcgacga gatcgccgtc atcctcgcgc caccagagca 1500 

gcacgacatc gcacagctcg tcggtttctt catcgagtag ttcctcaccg attgcatctt 1560 

cgatggactc gctgatcagc gtgtcggaat cttcatccca tccaatttct tgaacgatat 1620 

gacccgattg aatgccgagt agttgagcat aatcctgggc accttgcttg actgcgcccg 1680 

gagcgtcggc cactttaata atcctcctcg tgtgggcccc gatgtgtttt tcgattacat 1740 

ggattcaaca tgaaaccgcg gggctattga tatatccgaa ttgcacatta ccgtccaacc 1800 

ggtactttga accacctttc cctggaattt tttccttttc ctcccccttt acgctcaaga 1860 

atcaatgaat tcaatcactg gccagcgatt aacttttcga gttttcagtc ttggatttcc 1920 

acaattctct tcaaaataat ggtggctaga tttttcatca aaccctcacc aaaaggacat 1980 

cagacctgta gttttatgcg attcgcgtca aacgtgagag aaacatcaca tctcacggga 2040 

aactacccga taattctttg caaaactttg caaagggtaa tgaacatgca gctagtttcc 2100 

gtagaaatgt tctttaaaaa atccacaaca attgccagga agcacaccga ttgatggata 2160 

cctgaaatcc cagtgagcgc accactcccc ttacgtcaca gtctgtaaaa caaatcttcg 2220 

gtgttgcgta tccttgttaa taacttatgc gttgacccat tcgtgcactt cggtgtgcca 2280 

caattaggta cgaccaagaa tgggaccggg aaaccgggac gtataaacga aataaaacat 2340 

tccaacagga ggtgtggaa atg gcc gat caa gca aaa ctt ggt ggt aag ccc 2392 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro 
1 5 10 

teg gat gac tct aac ttc gcg atg ate cgc gat ggc gtg gca tct tat 2440 
Ser Asp Asp Ser Asn Phe Ala Met lie Arg Asp 'Gly Val Ala Ser Tyr 

15 20 25 

ttg aac gac tea gat ccg gag gag acc aac gag tgg atg gat tea etc 2488 
Leu Asn Asp Ser Asp Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu 
30 35 40 
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gac gga tta etc cag gag tct tct cca gaa cgt get egt tae etc atg 
Asp Gly Leu Leu Gin Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met 

45 • . .50 55 

ett cgt ttg ctt gag cgt gca tct gca aag cgc gta tct ctt ccc cca 
Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro 
60 65 70 75 

atg acg tea acc gac tae gtc aac ace att cca acc tct atg gaa cct 
Met Thr Ser Thr Asp Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro 

80 85 90 

gaa ttc cca ggc gat gag gaa atg gag aag cgt tac cgt cgt tgg att 
Glu Phe Pro Gly Asp Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp He 

95 100 105 

cgc tgg aac gca gcc ate atg gtt cac cgc get cag cga cca ggc ate 
Arg Trp Asn Ala Ala He Met Val His Arg Ala Gin Arg Pro Gly Lie 
110 115 120 

ggc gtc ggc gga cac att tec act tac gca ggc gca gee cct etg tae 
Gly Val Gly Gly His He Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr 
125 130 135 

gaa gtt ggc ttc aac cac ttc ttc cgc ggc aag gat cac cca ggc ggc 
Glu Val Gly Phe Asn His Phe Phe Arg Gly Lys Asp His Pro Gly Gly 
140 145 150 155 

ggc gac cag ate ttc ttc cag ggc cac gca tea ceaggt atg tae gca 
Gly Asp Gin He Phe Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala 

160 165 170 

cgt gca ttc atg gag ggt cgc ett tct gaa gac gat etc gat ggc ttc 
Arg Ala Phe Met Glu Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe 

175 180 185 

egt cag gaa gtt tec cgt gag cag ggt ggc att ceg tec tac cct cac 
Arg Gin Glu Val Ser Arg Glu Gin Gly Gly He Pro Ser Tyr Pro His 
190 195 200 

cca cac ggt atg aag gac ttc tgg gag ttc cca act gtg tec atg ggt 
Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly 
205 210 * 215 

ctt ggc cca atg gat gcc att tac cag. gca cgt ttc aac cgc tac etc 
Leu Gly Pro Met Asp Ala He Tyr Gin Ala Arg Phe Asn Arg Tyr Leu 
220 225 230 235 

gaa aac cgt ggc ate aag gac acc tct gac cag cac gtc tgg gcc ttc 
Glu Asn Arg Gly He Lys Asp Thr Ser Asp Gin His Val Trp Ala Phe- 

240 245 250 
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ctt ggc gac ggc gaa atg gac gag cca- gaa tea cgt ggt etc ate eag 3160 
Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser Arg Gly Leu lie Gin 

255 260 265 

cag get gca etg aae aac ctg gac aac ctg ace ttc gtg gtt aac tgc 3208 
Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys 
270 275 280 

aac ctg cag cgt etc gac gga ect gtc cgc ggt aac ace aag ate ate 3256 
Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly Asn Thr Lys lie lie 
285 290 295 

eag gaa etc gag tec ttc ttc cgt ggc gca ggc tgg tct gtg ate aag 3304 
Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly Trp Ser Val He Lys 
300 305 310 315 

gtt gtt tgg ggt cgc gag tgg gat gaa ctt ctg gag aag gac cag gat 3352 
Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp 

320 325 330 

ggt gca ctt gtt gag ate atg aac aac ace tec^ gat ggt gac tac cag 3400 
Gly Ala Leu Val Glu He Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin 

335 340 345 

acc ttc aag get aac gac ggc gca tat gtt cgt gag eac ttc ttc gga 3448 
Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg Glu His Phe Phe Gly 
350 355 360 

cgt gac cea cgc acc gca aag etc gtt gag aac atg ace gac gaa gaa 34 96 

Arg Asp Pro Arg Thr Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu 
365 370 375 

ate tgg aag ctg cea cgt ggc ggc cae gat tac cgc aag gtt tac gca 3544 
He Trp Lys Leu Pro Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala 
380 385 390 395 

gee tac aag cga get ctt gag acc aag gat cgc cea acc gtc ate ctt 3592 
Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg Pro Thr Val He Leu 

400 405 410 

get eac ace att aag ggc tac gga etc ggc cae aac ttc gaa ggc cgt 3640 
Ala His Thr He Lys Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg 

415 420 425 

aae gca ace cae eag atg aag aag etg aeg ctt gat gat ctg aag ttg 3688 
Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu Asp Asp Leu Lys Leu 
430 435 440 

ttc cgc gac aag eag ggc ate cea ate ace gat gag eag etg gag aag 3736 
Phe Arg Asp Lys Gin Gly He Pro He Thr Asp Glu Gin Leu Glu Lys 
445 450 455 
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^ r.r^^ t^r r±t cct cct tac tac cac cca ggt gaa gac get cct gaa 
fsp ?ro "yr Liu pro Pro Tyr Tyr His Pro Gly .lu .sp Ala Pro G u 

465 



460 



ate aag tae atg aag gaa egt ege gea geg ete ggt gge tae etg eea 
lie Lys Tyr Met Lys Glu Arg Arg Ala Ala Leu Gly Gly Tyr Leu 

480 485 

Z Z ^ "/r 1% III tl P" pro I 1% '41 

495 

ctt cgc tet gtc egt aag gge tee gge aag cag cag ate .get ace act 
Leu A?g Ser ?al Arg Lys Gly Ser Gly Lys Gin Gin lie Ala Thr Thr 
510 

atq acq act gtt egt ace ttc aag gaa etg atg. cgc gat aag gge ttg 
Me? Ill Sr ?al A?g Thr Phe Lys Glu ,Leu Met Arg Asp Lys Gly Leu 

530 535 



525 



,ot ,at c,c ctt ,tc cca ate att cct ,at ,a, ,ca c,t acc ttc ,gt 

Ala Asp Arg Leu Val Pro lie iie. rro t^^y ^ 



540 



545 550 



ctt qae tet tgg ttc cca acc ttg aag ate tac aac ccg cac ggt cag 

Leu Sp ser T?p Phe Pro Thr Leu Lys lie Tyr Asn Pro H.s Gly Gin 

560 

4- ^-^4- r,^r rPic aac ctQ atq etc tec tac egt gag gca 

ITn Tr tl Pro lai Z Ss fsp Le^ Ma? Leo Ser Tyr .r, Glu .la 

5 7 5 

- ru III III lS ry fie f.i |; vi ^ ^ 



ill ^ ^ fie III f^. Ill IT. 5yr 1 Tfs IT. IT. 

605 610 615 

4- +--,^ ^i-r- i-fr 1-ac tcq atq ttc gga ttc cag cgc acc 
I? Ill Trl Tel Z l| "yr Se? Me? PHe Sy Phe Gin .r, Thr 

„„t oar. r.cc ate tgq gca gca gcc gat cag atg gca egt gge ttc etc 
% Sp ser fie Z Ma Ma Ala Asp Gin Hat Ala Arg Gly Phe Leu 

640 . 645 '^^^ 

Tl 1% S 1 III ^ Z 'T t| l- TT. m ^ i III III 
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3784' 



3832 



3880 



3928 



3976 



4024 



4072 



4120 



4168 



4216 



4264 



4312 



4360 



cac atg gat gga cac tec cct gtc ttg get tee ace aac gag ggt gtc 4408 
His Met Asp Gly His Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val 
670 675 680 

gag ace tac gac cea tec ttt geg tac gag ate gca cac ctg gtt cac 4456 
Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu lie Ala His Leu Val His 
685 690 695 

cgt ggc ate gac cge atg tac ggc cea ggc aag ggt gaa gat gtt ate 4504 
Arg Gly He Asp Arg Met Tyr Gly Pro Gly Lys Gly Glu Asp Val He 
700 705 710 715 

tac tac ate ace ate tac aac gag cea ace cea eag cea get gag cea 4552 
Tyr Tyr He Thr He Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu Pro 

720 725 730 

gaa gga ctg gac gta gaa ggc ctg cac aag ggc ate tac etc tac tec 4600 
Glu Gly Leu Asp Val Glu Gly Leu His Lys Gly He Tyr Leu Tyr Ser 

735 740 ,745 

cgc ggt gaa ggc ace ggc cat gag gca aac ate ttg get tec ggt gtt 4648 
Arg Gly Glu Gly Thr Gly His Glu Ala Asn He Leu Ala Ser Gly Val 
750 755 760 

ggt atg eag tgg get etc aag get gca tee ate ett gag get gac tac 4 696 

Gly Met Gin Trp Ala Leu Lys Ala Ala Ser 'He Leu Glu Ala Asp Tyr 
765 770 775 

gga gtt cgt gee aac att tac tee get act tet tgg gtt aac ttg get 4744 
Gly Val Arg Ala Asn He Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala 
780 785 790 795 

cgc gat ggc get get cgt aac aag gca eag ctg cge aac cea ggt gca 4792 
Arg Asp Gly Ala Ala Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly Ala 

800 805 810 

gat get ggc gag gca tte gta ace ace eag ctg aag eag ace tec ggc 4840 
Asp Ala Gly Glu Ala Phe Val Thr Thr Gin Leu Lys Gin Thr Ser Gly 

815 820 825 

cea tac gtt gca gtg tet gac tte tec act gat ctg cea aac eag ate 4888 
Pro Tyr Val Ala Val Ser Asp, Phe Ser Thr Asp Leu Pro Asn Gin He 
830 835 840 

cgt gaa tgg gtc cea ggc gac tac ace gtt etc ggt gca gat ggc tte 4936 
Arg Glu Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe 
845 850 855 

ggt tte tet gat ace cgc cea get get cgt cgc tte tte aac ate gac 4984 
Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn He Asp 
860 865 870 875 
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ntt att oca gtg ctg aac tec ctg gca cgc gaa ggc 

III III ITr fie fai tl lu Le'u Ser Leo .la . u Cly 

880 

- fie fal IT. III i S Sa IS T/s | "1 ^eS 

895 ^"'^ 

4- arrt ntt tcc gta oat cca aac get cct gag gaa 
fsplfo ?h? ffi fa! ser al Lp Pro .la Pro alu .lu 
910 ^1^. 
taaatcacct caagggacag ataaatcccg ccgccagacg ttagtctggc ggcgggattc 
gtcgtaaagc aagctctttt tagccgagaa acgccttgtc agacaatgtt gcgcccttga 
tattggcgaa ctcctgcagc aaatcgcgca cagtcaactt cgacttggta gcctgatctg 
cctggtagac aatctggcct tcatgcatca tgatcaggcg attgcccagg cgaattgcct 
gttccatgtt gtgcgtgacc ataagcgtag tcagagttcc atctgccacg atcttttcgg 
tcaaggtggt cacaagctct gcacgctgtg gatcaagcgc tgcggtgtgc tcatccaaca 
gcatgatttt. aggttgagta aaaccagcca tcagcaggga caatgcctga cgctgaccgc 
cagagagcaa -accaactttg gcagtgagcc tgttttccag acccagctca aggcgctcaa 
gttcctgctt gaattgctca cggcgcttcg aggtcagtgc aaagcccaat ccacggcgct 
tgccgcgcag caacgcgatg gccagattct cttcaatggt gagattcggc gcggtgcctg 
ccaaaggatc ctgaaaaacg cggccgatgt agcgggcacg cttgtgctct gacatcttgt 
ttaccttgtt gccgtcgatg gaaatctcgc cggaatcaac aagcaaacgg ccagaaacag 
cgttgagcag ggtggattta' cccgcaccgt tagaaccgat gacggtgaca aaatcgccct 
cagccatatc gagtttgagc tgctgcaacg cgcggcgctc attcacagtg ccggggaaga 
aggttttgga aattccgttg atggataaca tgtcttaagc ctccactgct actggttgct 
taggcttcgg tgccttggag aacttcgcac gccacctcgg cagcagcatg gcgacaacca 
ccaagatcgc agaaattgcc ttcatatcgt tggggtcaag gccaacgcgc agtgctgcga 
aaatgatcag gcggtacgcg atggcaccga cgatgacagc caacacagcc aaccacacgc 
gacgctgacc gaagatggcc tggccccaaa ataaccgatg cgagaccgat cacgatgagg 
ccaataccca tcgaaatatc tgcgaagccc tggtactgag cgatgagtgc accggcaaga 



5032 



5080 



5125 



5185 

5245 

5305 

5365 

5425 

5485 

5545 

5605 

5665 

5725 

57 85 

5845 

5905 

5965 

6025 

6085 

6145 

6205 

6265 

6325 
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ccaacagaac 


cattggacag 


ggagatggtg 


aggattttgg 


tgaaatccgt 


tgaaacacca 


6385 


aaggactgca 


ccatcggccc 


gttgtcgccg 


gtggatcgca 


gcgacagtcc 


gatatcagtg 


6445 


ttgaggaacc 


agatgacgat 


gagtcccaaa 


aatcccactg 


caacggcgag 


gatcgccggg 


6505 


cctgcccatg 


tgccgaggag 


gccggcgtcg 


cgaagcgggg 


tgaagaggtt 


atcggtgcgc 


65 65 


aacaatggca 


cgttcgcgcc 


acccatgatg 


cgcaagttaa 


ccgaccacaa 


cgcaatcatg 


6625 


gtcaaaatac 


ctgcgagcaa 


accatcgatc 


ttgcccttgg 


tgtgcagcaa 


accggtgatc 


6685 


atgccagcga 


taaagccagt 


aacgaaacca 


gcggcagtag 


ccataagagg 


aggccagcca 


6745 


gacataagag 


ctgtcgcagc 


tgttgccgcg 


ccagtggtca 


ggctgccgtc 


aacggtgagg 


6805 


tcgggaaagt 


tgagcacacg 


gaacgtcaaa 


tagacgccca 


atgcgacaac 


tccgtacaac 


6865 


aatccgaact 


caaaagcgcc 


gatcatacgc 


gttcggcctt 


atccaaaatc 


tcttgaggga 


6925 


tctccacgcc 


ctggcgctct 


gctgcatctt 


cgttgatcac 


gtaggtgaac 


tcagttgcag 


6985 


tctccacagg 


catggttgct 


gggtcttcgc 


cgtcctgcag 


aatacgcaga 


gccatctcgc 


7045 


cagtctggcg 


gccaagctcg 


gtgtaatcga 


tacccagggt 


tgccagtgcg 


ccaccctcaa 


7105 


cagtgccgga 


ctcagcaccg 


atcacaggga 


tctgcttctg 

1 


ctcagcaacc 


tgaaccagag 


7165 


aagaaatacc 


ggaaacaacc 


atgttgtcag 


ttggaacgta 


gatgacatca 


acatcgccga 


7225 


gagcttcaac 


agcctgctga 


atctcgttca 


cggtagtgac 


agtctgagta 


ttaacggaca 


7285 


gccccagtgg 


ctcagcagcc 


ttggtgacct 


catcgacctg 


cacctgagag 


ttgacctcac 


7345 


cagacgcgta 


gacgatgccg 


atggactttg 


cgtcaggaac 


cagctgctgc 


aaaagctcca 


7405 


actgctgctc 


aatcggtgcg 


atatcagaag 


taccggtgac 


gtttccgcca 


ggtgcttcat 


7465 


tagaatccac 


cagctctgcc 


gacactgcat 


cggtaactgc 


ggtgaacagg 


actgggatat 


7525 


cagtgatatt 


ctgcgcagtt 


gcctgtgctg 


ctggagttgc 


aacagccaac 


acgagatcca 


7585 


aattgtcaga 


agcgaactgc 


tgagaaatag 


tcagtgcagt 


gccctgctcg 


ccgttagcgt 


7645 


tttgctcatc 


aaaggtgacg 


tcaacgcctg 


cctcttcaaa 


agcttccttg 


aaaccagtgg 


1105 


tcgctgcatc 


aagtgcaggg 


tgctgaacaa 


gctggttgat 


gccaactcgg 


taagagtcgc 


7765 


cacctgcagc 


atcagtggag 


gtggagctgt 


cactggaatc 


gcttgagcac 


gaagccaacg 


7825 


ccaaggcgcc 


aacagtaaag 


atgcttgcga 


gtaccttcga 


acgggaagaa 


aacatagcac 


7885 
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atctccttaa 


agtgttattt 


tcaaaaaggg 


gcagacagcg 


tcaacacatg 


tctcggataa 


7945 


agaaccatat 


gtgaaatgtc 


tcatgattta 


aactacttgt 


tctaccagtc 


atatgcgcaa 


8005 


ttccccctgg 


atatcccgca 


ggacatggac 


aaaatgggtg 


gatagcgggt 


gcaccaattc 


8065 


aatcttttaa 


aggccctaga 


caccgcgatt 


tccttaatcg 


atcattaaag 


agggatcctc 


8125 


tcccctaaca 


aacctccaaa 


gactagagtg 


gggaacacca 


tgaacgtttc 


ctcaaataaa 


8185 


cccagtgact 


ctgaccgcga 


atatcttcaa 


tcagaactca 


cccggctcgt 


tggccagggg 


8245 


cgactcgatc 


tagatactta 


, ccaagacgtg 


gttgataccg 


tttggtctac 


tgatgatcta 


8305 


ggcgagttga 


tgaggatccg 


tgcccgcttc 


ctgggagggc 


cgcaggtttc 


gcagcagcgg 


8365 


ccccagcagc 


cgcagcaacc 


acatcagcgg 


ccgcaacagc 


aaccgccaca 


gcattatgga 


8425 


caacccggct 


acggccaatc 


acctcaatat 


ccaccgcagc 


agcctccgca 


taatcagccc 


8485 


ggctattacc 


ccgatcccgg 


ccctggccag 


cagcaaccac 


cgatgcacca 


gccaccaacg 


8545 


cgtccaaatc 


a 










8556 



<210> 34 

<211> 922 

<212> PRT 

<213> Brevibacterium lactof ermentum ATCC13869 

<400> 34 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn 
1 5 . 10 15 



Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 

20 25 30 



Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 
35 40 45 



Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 60 



Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 
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Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp 

85 90 95 



Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala 

100 105 110 



He Met Val His Arg Ala Gin Arg Pro Gly He Gly Val Gly -Gly His 
115 ' 120 125 



lie Ser Thr Tyr Ala Gly Ala Ala Pro Leu Tyr Glu Val Gly Phe Asn 
130 135 140 



His Phe Phe Arg Gly Lys Asp His Pro Gly Gly Gly Asp Gin lie Phe 
145 150 155 160 



Phe Gin Gly His Ala Ser Pro Gly Met Tyr Ala Arg Ala Phe Met Glu 

165 170 175 



Gly Arg Leu Ser Glu Asp Asp Leu Asp Gly Phe Arg Gin Glu Val Ser 

180 - 185 190 



Arg Glu Gin Gly Gly He Pro Ser Tyr Pro His Pro His Gly Met Lys 
: 195 200 205 



Asp Phe Trp Glu Phe Pro Thr Val Ser Met Gly Leu Gly Pro Met Asp 
210 215 220 



Ala He Tyr Gin Ala Arg Phe Asn Arg Tyr Leu Glu Asn Arg Gly He 
225 230 235 240 



Lys Asp Thr Ser Asp Gin His Val Trp Ala Phe Leu Gly Asp Gly Glu 

245 250 255 



Met Asp Glu Pro Glu Ser Arg Gly Leu He Gin Gin Ala Ala Leu Asn 

260 265 270 



Asn Leu Asp Asn Leu Thr Phe Val Val Asn Cys Asn Leu Gin Arg Leu 
275 280 285 
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Asp Gly Pro Val Arg Gly Asn Thr Lys lie He Gin Glu Leu Glu Ser 



290 



295 



Phe Phe Arg Gly Ala Gly Trp. Ser Val He Lys Val Val Trp Gly Arg 
305 310 315 320 



Glu Trp Asp Glu Leu Leu Glu Lys Asp Gin Asp Gly Ala Leu Val Glu 



325 



330 



lie Met Asn Asn Thr Ser Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn 

340- 345 , 350 



ASP Gly Ala Tyr Val Arg Glu His Phe Phe Gly Arg Asp Pro Arg Thr 



355 



360 



Ala Lys Leu Val Glu Asn Met Thr Asp Glu Glu lie Trp Lys Leu Pro 



■ 370 



375 



Arg Gly Gly His Asp Tyr Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala 



385 



390 



Leu Glu Thr Lys Asp Arg Pro Thr Val lie Leu Ala His Thr lie Lys 



405 



410 



Gly Tyr Gly Leu Gly His Asn Phe Glu Gly Arg Asn Ala Thr His Gin 
^ V 420 425 430 



Met Lys Lys Leu 
435 



Thr Leu Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin 

440 ■ 445 



Gly He Pro He Thr Asp Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro 



450 



455 ■ 



Pro Tyr Tyr 
465 



His Pro Gly Glu Asp Ala Pro Glu He Lys Tyr Met Lys 
470 475 480 



Glu Arg Arg Ala Ala Leu Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn 



485 



490 
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Tyr Asp Pro He Gin Val Pro Pro Leu Asp Lys Leu Arg Ser Val Arg 



500 



505 



Lvs Gly Ser Gly Lys Gin Gin lie Ala Thr Thr Met Ala Thr Val Arg 
515 520 525 



Thr Phe Lys Glu Leu Met Arg Asp Lys Gly Leu Ala Asp Arg Leu Val 
530 535 540 

Pro lie lie Pro Asp Glu Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe 
545 550 555 .560 

Pro Thr Leu Lys He Tyr Asn Pro His Gly Gin Asn Tyr Val Pro Val 

565 570 575 



Asp His Asp Leu Met 

580 



Leu Ser Tyr Arg Glu Ala Pro Glu Gly Gin He 

585 590 



Leu His Glu Gly He Asn Glu Ala Gly Ser Val Ala Ser Phe He Ala 
595 -600 605 



Ala Gly Thr Ser Tyr Ala Thr His Gly Lys Ala Met He Pro Leu Tyr 



610 



615 



620 



He Phe Tyr Ser Met Phe Gly Phe Gin Arg Thr Gly Asp Ser He Trp 



625 



630 



635 



Ala Ala Ala Asp Gin Met Ala Arg Gly Phe Leu Leu Gly Ala Thr Ala 

645 - 650 655 



Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu Gin His Met Asp Gly His 



660 



665 



Ser Pro Val Leu Ala Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro 
■ 675 680 685 



Ser Phe Ala Tyr Glu He Ala His Leu Val His Arg Gly He Asp Arg 
690 695 700 
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Met Tyr Gly Pro Gly Lys Gly Glu Asp Val lie Tyr Tyr lie Thr lie 
705 710 715 720 



Tyr Asn Glu Pro Thr' Pro Gin Pro Ala Glu Pro Glu Gly Leu Asp Val 

725 730 735 



Glu Gly Leu His Lys Gly lie Tyr Leu Tyr Ser Arg Gly Glu Gly Thr 

740 745 750 



Gly His Glu Ala -Asn He Leu Ala Ser Gly Val Gly Met Gin Trp Ala 
755 • 760 765 



Leu Lys Ala Ala Ser He Leu Glu Ala Asp Tyr Gly Val Arg Ala Asn 
770 775 780 



He Tyr Ser Ala Thr Ser Trp Val Asn Leu Ala Arg Asp Gly Ala Ala 
785 790 -795 800 



Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly Ala Asp Ala Gly Glu Ala 

805 810 815 



Phe Val Thr Thr Gin Leu Lys Gin Thr Ser Gly Pro Tyr Val Ala Val 

820 825 830 



Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin He Arg Glu Trp Val Pro 
.835 840 845 



Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe ' Ser Asp Thr 
850 855 860 



Arg Pro Ala Ala Arg Arg Phe Phe Asn He Asp Ala Glu Ser He Val 
865 870 875 880 



Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys He Asp Val Ser 

885 890 • 895 



Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp Pro Thr Ser 

900 905 910 
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Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
915 920 



<210> 35 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 35 

aatgccagga gtcaacaccc 



-20 



<210> 36 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 36 

acatggaaca ggcaattcgc 



20 



<210> ' 37 

<211> 28 

<212> DNA- 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 37 

cgtcccgggc tgtaaaacaa atcttcgg 



28 



<210> 38 

<211> 27 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 38 

atccccgggc ttaccaccaa gttttgc 



27 



-32- 



<210> 
<211> 
<212> 
<213> 



39 
30 
DNA 



Artificial sequence 



<220> 

<223> Synthetic DNA 
<400> 39 

cttatgcgtt gccacattcg tgcacttcgg 



<210> 40 

<211> 40 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 40 

gcgttgaccc attcgtgcac ttcggtgtgc tataattagg 



<210> 


41 


<211> 


40 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


41 



gcgttgccac attcgtgcac ttcggtgtgc tataattagg 



<210> 42 

<211> 38 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 42 

ttttaaaacg ttctggagaa gactcctgga gtaatccg 



<210> 43 

<211> 20 

<212> DNA 

<213> Artificial sequence 
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<220> 

<22'3> Synthetic DNA 



<400> 


43 


cgatcttgcc ttcgcgtgcc 


<210> 


44 


<211> 


30 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


44 



agaccgccgg agtatgcaag aacgatgcgg 



<210> 


45 


<211> 


30 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


45 



gacttcacca tcaatcatct tcttcaggta 



<210> 


46 


<211> 


30 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


46 



accttcgacc agaccctggc taagggcttt 



<210> 


47 


<211> 


30 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


47 



gctaacaagc gcgatcgcga agctggcaac 



<210> 48 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 48 

gcgatgacac cgtttttgtt ctcgc 



<210> 49 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 49 

ggcgacatcc ttgcccagat gatca 



<210> 50 

<211> 25 

<2.12> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 50 

gacttcacca tcaatcatct .tcttc 



<210> 51 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 51 

gccaggtaca actgtctgaa ttgc 



<210> 52 



<211> 40 

<212> DNA 

<213> Artificial sequence 
.<220> 

<223> Synthetic DNA 

<400> 52 

gttaatcgct tgccaatgca ggcaggtaag gtataacccg 



<210> 53 ' ' • 

<211> 40 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 53 

gttaatcgct tgctaatgca ggcaggtaag gtataacccg 



<210> 54 

<211> 40 

<212> DNA 

<213>- Artificial sequence 
<220> 

<223> Synthetic DNA . 

<400> 54 

gttaatcgct tgtcaatgca ggcaggtaag gtataacccg 



<210> 55 

<211> 40 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 55 

gttaatcgct tgttaatgca ggcaggtaag gtataatccg 



<210> 56 

<211> 40 

<212> DNA • 

<213> Artificial sequence 



-36- 



<220> 

<223> Synthetic DNA 



<400> 56 

gttaatcgct tgtcaatgca ggcaggtaag gtataatccg 



<210> 57 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 57 

gggttccagc ctcgtgcgga attcgtggag 



<210> 58 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 58 

gcgttaccca gagctggatc ctcgg 



<210> 59 

<211> 16 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 59 
cagttgtggc tgatcg 

<210> 60 

<211> 17 . 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 60 

-37- 



/ 



ctttcccaga ctctggc 



<210> 61 

<211> 21 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 61 

gctataattt gacgtgagca t 

<210> 62 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 62 

gctcacgtca aattatagca gtgtc 



<210> 


63 


<211> 


54 


<212> 


DNA 


<213> 


Artificial sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


63 



ttgttgtcat tctgtgcgac actgctataa tttgaacgtg agcagttaac agcc 



<210> 64 

<211> 63 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic DNA 

<400> 64 

gttaactgct cacgttcaaa ttatagcagt gtcgcacaga atgacaacaa agaattaaaa 
ttg 



-38- 



X z ± u 




<211> 


25 


<212> 


DNA 


<Z lo> 


Aruiriciai sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


65 



gctagcctcg ggagctctct aggag 



<210> 


66 


<211> 


25 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Synthetic DNA 


<400> 


66 



gatctttccc agactctggc cacgc 



